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1
GAS TESTING APPARATUS

BACKGROUND OF THE INVENTION

This invention relates generally to gas testing de-
vices. More particularly, the invention relates to an
apparatus for testing a gas drawn from a closed system
for the presence of contaminants by passing the gas
through a testing tube mounted 1n the apparatus.

U.S. Pat. No. 4,923,806 (Klodowski, issued May 9,
1990) describes an apparatus for testing refrigerant
drawn from a closed system for the presence of contam-
inants. Briefly summarized, the '806 patent describes a
testing apparatus in which a very small flow of refriger-
ant from a closed system such as an air conditioning or
refrigeration system is removed from the system, re-
duced in pressure to near atmospheric and directed
through a testing tube. The testing tube contains rea-
gent chemicals that produce a visual indication of the
presence of contaminants in the refrigerant. The testing
apparatus has means for connecting the apparatus to the
system to be tested, pressure reducing means, means for
receiving the inlet end of the tube and sealing means for
providing a fluid tight fit between the recerver means
and the exterior of the tester tube, a testing tube holder
having openings at each end and a central cavity into
which a testing tube can be inserted. The testing tube
has tapered and sealed ends to isolate the chemicals
during shipping and storage.

To conduct a test, the ends of the glass testing tube
are broken off, thus establishing an open gas flow path
through the tube. The now open ended testing tube 1s
inserted into the apparatus so that 1ts injet end 1s seated
in the receiver means and sealed by the sealing means.
The testing apparatus is then connected to the refrigera-
tion system to be tested and a flow of refrigerant flow
established through the apparatus and the installed test-
ing tube. After a predetermined time, the flow 1s
stopped and a visual inspection is made of the condition
of the reagent chemicals to determine the presence, if
any, of contaminants 1n the system.

The commercialized embodiment of the testing appa-
ratus described in the ’806 patent has proven quite suc-
cessful. Experience with that embodiment, however,
has suggested improvements to the apparatus. The cur-
rent commercial embodiment does not include any flow
indicating means. The extremely small refrigerant flow
1s audible but, 1n environments having moderate to high
background noise, 1t 1s difficult or impossible to hear the
sound of the flow. Liquid refrigerant can sometimes
form at the exit of the testing tube and drip on to the
interior wall of the apparatus, where it evaporates. The
thermal stress caused by the evaporating refrigerant has

sometimes caused the plastic material of the testing tube
holder to crack.

SUMMARY OF THE INVENTION

The present invention is a gas testing apparatus that
offers improved ease of use and additional capability
over the proven and commercially successful prior art

- apparatus. The apparatus accepts the testing tubes pres-

ently in use.

The gas testing apparatus of the present invention 1s
more convenient to use than the prior art apparatus and
includes a flow indicator at its outlet opening. The ap-
paratus has a base member and a sliding cover that
cannot be separated from the base member in normal
use. The flow indicator provides a positive indication of
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refrigerant flow through the apparatus. The indicator
has an inlet seat into which the outlet end of the testing
tube fits when the tube is inserted into the testing tube
holder, making a fluid tight seal. The refrigerant thus
cannot bypass the flow indicator and is constrained to
flow through it, preventing any liquid refrigerant
formed from dripping on to the inner wall of the testing
apparatus. A spring engages the flow indicator to urge
the indicator in the direction of the inlet end of the
testing tube holder, assuring a close fit between both the
inlet end of the testing tube and the receiving means and
the outlet end of the testing tube and the flow indicator.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings form a part of the speci-
fication. Throughout the drawings, like reference num-
bers identify like elements. |

FIG. 1 is a partially sectioned perspective view of a
gas testing apparatus of the present invention in its open
or LOAD position. |

FIG. 2 is a side elevation view of a gas testing tube
used with the apparatus of the present invention.

FIG. 3 is a partially sectioned elevation view of a gas
testing apparatus of the present invention in its shut or
TEST/STORE position.

FIG. 4 1s a sectioned elevation view of the flow indi-
cator of the apparatus of the present mnvention.

FIG. 5 1s a sectioned elevation view of a portion of
the apparatus of the present invention in an alternate
embodiment.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

FIG. 1 illustrates a gas testing apparatus adapted for
use in testing a gas such as the refrigerant in an air
conditioning or refrigeration system for the presence of
entrained contaminants. FIG. 1 shows gas testing appa-
ratus 10 in its Open or LOAD position. Apparatus 10
comprises base member 20 having track 21. Shding
cover 30 attaches to base member 20 and shides on track
21. Tube 11 connects base member 20 to connector
fitting 12. Connector fitting 12 1s the female counterpart
to the male Schrader ®) fitting almost universally found
in air conditioning and refrigeration systems for charg-
ing refrigerant. Slideably mounted 1in cover 30 1s flow
indicator 40. Spring 13 urges flow indicator 40 away
from cover shoulder 31. There is an opening 32 in one
end of cover 30, the function of which will be described
below. Testing tube supports 22 are fitted to base mem-
ber 20. |

FIG. 2 depicts a refrigerant testing tube of the type
intended for use with gas testing apparatus 10. Testing
tube 60 is made of glass and has inlet end 61 and outlet

end 62. Within testing tube 60 are beds of reagent chem-
icals 63, suitable for the tests to be performed on the

refrigerant, separated by appropriate screens 64 and
filters 65. During manufacture of testing tube 60, inlet
and outlet ends 61 and 62 are heated and drawn to form
a seal, 1solating the reagent chemicals from the atmo-
sphere outside the tube. In preparation for conducting a
test, the sealed ends are broken off testing tube 60 so
that a gas flow path exists from inlet end 61 to outlet end
62, enabling a refrigerant to flow through the tube and
contact the reagent chemical beds.

FIG. 3 illustrates gas testing apparatus 10 in its shut

or STORE/TEST position and enables a view of fea-
tures of apparatus 10 not visible in FIG. 1. Sliding cover
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30 may be latched in either its STORE/TEST position
by means of latch button 27 and detent 33 or in its
LLOAD position by means of button 27 and detent 34.
Button 27 1s urged into either detent when cover 30 is
suitably aligned with base member 20 by suitable urging 5
means acting upon arm 28. Passage 24 connects orifice
23 with tube receiver 25. Seal 26, preferably an O-ring,
prevents leakage of gas when a testing tube is inserted
1nto receiver 28§.

FIG. 4 depicts flow indicator 40 in more detail. Slide- 10
ably mounted in sleeve 41 of indicator 40 is stem 51.
Sleeve 41 has tube receiver 42 and outlet end 45. At one
end of stem S§1 is fitted end cap 52. The other end of
stem 51 1s open and has flange 53. With end cap 52 fitted
to stem 51, the only outlet for gas entering stem 351 15
through the shoulder end is bleed port 54. Seal 55, pref-
erably an O-ring, prevents leakage of gas through the
annular space between the exterior of stem 51 and the
interior of sleeve 41. Similarly, seal 43, also preferably
an O-ring, prevents leakage of gas out of flow indicator 20
40 when a testing tube is inserted into chamber 44.
Sleeve shoulders 46 and 47, respectively interacting
with flange 53 and end cap 52, define the limits of rela-
tive motion between stem 51 and sleeve 41.

To prepare gas testing apparatus 10 for a test, shding 25
cover 30 is first placed and latched in its LOAD posi-
tion. Testing tube 60 is readied by breaking off the end
tips and leaving inlet end 61 and outlet end 62 open. The
tube 1s placed in base member 20 so that 1t rests in tube
supports 22 and inlet end 61 extends into tube receiver 30
235 and contacts seal 26. Sliding cover 30 1s then moved
to and latched in 1its STORE/TEST position. As cover
30 moves into the STORE/TEST position, outlet end
62 of testing tube 60 enters tube receiver 42 of flow
indicator 40, contacting seal 43 and extending into 35
chamber 44. Spring 13 urges flow director 40 against
testing tube 60, insuring a good seat between the tube
and seal 43 and also between the tube and seal 26 at the
inlet end of the tube. End cap 32 1s in contact with
sleeve shoulder 47 and does not protrude out of end 40
passage 32 in cover 30. All or that portion of shding
cover 30 that 1s over tube supports 22 when cover 30 1s
in its STORE/TEST position 1s preferably made of a
transparent material such as a transparent plastic so that
the presence or absence of a testing tube in apparatus 10 45
can be determined without opening cover 30.

To commence a test, connector fitting 12 1s attached
to a suitable fitting on a refrigeration or air conditioning
system to be tested. Refrigerant then flows through the
connector fitting, tube 11 and orifice 23, where the 50
. refrigerant pressure 1s reduced to near atmospheric. The
refrigerant passes into passage 24 and enters testing tube
60 through open inlet end 61. The refrigerant flows
through testing tube 60, passing over the reagent chemi-
cals, and exits the tube through outlet end 62 to enter 55
chamber 44 of flow indicator 40. Initially, pressure will
build up in chamber 44 and the interior of stem 51,
causing stem 31 to move until flange 53 contacts sleeve
shoulder 46. A further increase of pressure is prevented
as the refrigerant will then vent out of bleed port 54. 60
When flange 53 is in contact with sleeve shoulder 46,
end cap 52 protrudes out of passage 32 giving a visual
indication that there has been a pressure buildup in gas
testing apparatus 10 and that therefore there is flow in
testing tube 60. End cap 52 1s preferably made of a high 65
visibility color to facilitate its observation.

After a time and in a manner prescribed by the type of
testing tube and procedure being employed, flow
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through the tube 1s stopped by disconnecting connector
fitting 12 from the system and the test results are deter-
mined.

Because of the construction of base member 20 and
flow indicator 40, particularly seals 43 and 585, all refrig-
erant entering testing apparatus 10 must pass through
testing tube 60 and exit the apparatus through bleed
port 54, with no possibility that liquid refrigerant may
collect and drip on to base member 20 or cover 30.

In some cases, 1t may be desirable to collect the re-
frigerant that exits testing apparatus 10 through bleed
port 54. F1G. § shows a portion of an alternate embodi-
ment of the present invention that enables collection of
refrigerant. FIG. § shows the end of testing apparatus
10 in which is mounted flow indicator 40. Affixed to
and enclosing that end is refrigerant receiver 70 having
threaded outlet 71. Refrigerant receiver 70 is sized so
that it will not interfere with the movement of end cap
52 as it extends out of passage 32 to indicate refrigerant
flow. Refrigerant receiver 70 is preferably made of a
transparent material so that a user may observe the
position of flow indicator 40 through the receiver wall.
Threaded outlet 71 allows auxihary, such as refrigerant
collection and storage, devices (not shown) to be con-
nected to testing apparatus 10.

What 1s claimed 1s:

1. A gas testing apparatus for use with a gas testing
tube and in which a gas to be tested flows in an up-
stream to downstream direction through said apparatus
comprising:

a connector fitting adapted to connect to a source of

gas to be tested;

a base member having

a pressure reducing orifice,

a first testing tube receiver and

a fluid flow conduit for directing a flow of gas to be
tested from said connector fitting through said
pressure reducing orifice to said first testing tube
recelver;

a cover slideably mounted to said base member, said

cover having

a LOAD position in which said cover i1s open and

a TEST/STORE position in which said cover 1s
shut;

means mounted to said base member for latching said

cover in both said open or LOAD position and in
said shut or TEST/STORE position; and

a flow indicator mounted 1n said cover, said flow

indicator having
a second testing tube receiver and
- means for indicating that there is a flow of gas
through said testing tube.

2. The gas testing apparatus of claim 1 in which said
latching means comprises:

a LOAD position detent and a TEST/STORE posi-

tion detent in said cover; |

a latch button on an arm mounted on said base mem-

ber in a position so that said button may extend into
said detents; and

means for urging said latch button into said detents.

3. The gas testing apparatus of claim 1 in which said
flow indicating means comprises a rising stem that pro-
trudes from said cover when gas flow is established
through said testing tube.

4. The gas testing apparatus of claim 3 in which said
rising stem protrudes longitudinally from said cover.

8. The gas testing apparatus of claim 3 in which
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said rising stem has a closed end, an open end, a bleed
port and an outer wall and is slideably mounted in
a sleeve of said flow indicator, said sleeve, having
an mnner wall,
sald flow indicator includes means for preventing
fluid flow between said rising stem outer wall and
- said sleeve inner wall, and |
sald second testing tube receiver 1s in upstream fluid
flow relationship with said rising stem open end
through said sieeve. |
6. The gas testing apparatus of claim § in which said
fluid flow preventing means is an O-ring.
7. The gas testing apparatus of claim 1 in which
said gas testing tube has an outer wall and
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said first testing tube receiver and said second test-
ing tube receiver have inner walls, and

said first testing tube receiver and said second testing

tube receiver include means for preventing fimd
flow between said gas testing tube outer wall and
said first testing tube receiver and said second test-
ing tube receiver inner walls.

8. The gas testing apparatus of claim 1 further com-
prising a refrigerant receiver, having means for remove-
ably affixing auxiliary devices, extending from an end of
said cover. |

9. The gas testing apparatus of claim 8 in which said
means for removeably affixing auxihary devices com-

prises a threaded outlet from said refrigerant recetver.
¥ * x % W
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